Efficiency and effectiveness of care coordination depends on a match between the needs of the population and the skills, scope of practice, and intensity of services provided by the care coordinator. Existing literature that addresses the relevance of the advanced practice nurse (APN) role as a fit for coordination of care for children with special health care needs (SHCN) is limited. The objective of this article is to describe the value of the APN's enhanced scope of knowledge and practice for relationship-based care coordination in health care homes that serve children with complex SHCN. The TeleFamilies project is provided as an example of the integration of an APN care coordinator in a health care home for children with SHCN.
CHILDREN WITH COMPLEX SHCN
A subset of children with SHCN has unique needs because of the complexity of their conditions. Cohen et al. (2011) termed this subgroup children with medical complexity and proposed a definitional framework with four domains based on a systematic review of chronic disease of childhood. In their framework, children with medical complexity have (a) characteristic patterns of family-identified health care service needs; (b) lifelong chronic conditions that are severe and/or associated with medical fragility; (c) functional limitations that may be severe, requiring assistance from technology; and (d) high utilization of health resources, such as hospitalizations and/or the involvement of multiple subspecialists (Cohen et al., 2011) .
Children with complex SHCN are a rapidly growing group of health care consumers (Tennant, Pearce, Bythell, & Rankin, 2010; Wise, Huffman, & Brat, 2007) . These children are more likely to need health services and have a significantly higher financial impact on families in terms of days missed from work and school as a result of illness and health care encounters (Nageswaran, Silver, & Stein, 2008) . Compared with other children, children who have functional limitations have the highest needs for outpatient and emergency care. Also, their health conditions place significantly greater demands on their families' time and finances, and medical expenditures for children with SHCN are two to three times higher than those of children without functional limitations. The increasing numbers of children with SHCN and the complexity of their conditions, in particular, have significant implications for utilization of public and private health resources (Perrin, Bloom, & Gortmaker, 2007) .
COORDINATED CARE
Health care providers face challenges related to the management of health and service needs of children with complex SHCN. Among these challenges is coordination of care. The Institute of Medicine has identified care coordination as one of its 20 national priorities for improving the quality of health care and a primary area for performance measurement following the landmark publication Crossing the Quality Chasm: A New Health System for the 21st Century (National Research Council, 2001 ). The Affordable Care Act (ACA) recognizes the value of coordinated care as essential for the optimal delivery of health care in the United States (Orszag & Emanuel, 2010) . Specifically, Section 2717 of the ACA requires that experts in health care quality and stakeholders ''shall develop.health care provider reimbursement structures that improve health outcomes through activities such as effective case management, care coordination, [and] chronic disease management'' (Office of the Legislative Council, U.S. House of Representatives, 2010, p.19) . The ACA further recommends rewarding quality with market-based incentives through a payment structure that provides incentives for care coordination and directs systems to include a nurse care coordinator on the health team.
Care coordination is a key component of the health care home (medical home) model of care. The pediatric health care home is a model of care that promotes holistic care of children and their families and provides management of both acute and chronic issues, and is a model in which each family has an ongoing relationship with a health care professional (National Association of Pediatric Nurse Practitioners [NAPNAP], 2009). The concept of a medical home for children with SHCN is not new; the term first appeared in a book published by the American Academy of Pediatrics (AAP) in the 1960s, in which the Council on Pediatrics noted a concern about ''duplication and gaps in services that occur as a result of lack of communication and coordination '' (AAP, 1967, p. 78; Sia et al., 2004) . The medical home concept evolved and gained recognition nationally during the next four decades, with policy statements from professional organizations including the AAP (2002) and NAPNAP (2009) supporting a comprehensive, coordinated model of care with families at the center.
Coordinated care is a vital component of the health care home approach (Palfrey, 2009) , but this coordination requires an investment of dedicated time and resources to develop, implement, and evaluate the processes and activities that constitute comprehensive, coordinated, and compassionate care (Safriet, 2011) . It also is important to distinguish between care coordination as a task-oriented process supported by systems-level infrastructure and care coordination as relationship-based approach to complex problem solving with families of children with SHCN. Antonelli, McAllister, and Popp (2009) identify four foundational characteristics and attributes of high-quality pediatric care coordination: (a) it is patient-and familycentered; (b) it is proactive, planned, and comprehensive; (c) it promotes self-care skills and independence; and (d) it emphasizes cross-organizational relationships. As a process, care coordination in a health care home is designed to achieve the following outcomes:
Facilitate the provision of comprehensive health promotion and chronic condition care; Ensure a locus of ongoing, proactive, planned care activities; Build and use effective communication strategies among family, the medical home, schools, specialists, and community professionals and community connections; and Help improve, measure, monitor and sustain quality outcomes (clinical, functional, satisfaction and cost) (McAllister, Presler, & Cooley, 2007) .
Although many primary care providers report that they are coordinating care in their practice through an approach that involves distributing tasks across personnel, evidence indicates that the effectiveness of such an approach to coordination is limited. The primary barriers to providing comprehensive care coordination for chronic conditions in pediatric practices are lack of time, lack of medical staff to provide the service, and inadequate reimbursement for this service (Gupta, O'Connor, & Quezada-Gomez, 2004) .
Despite consensus on the benefit of care coordination interventions, they rarely are defined in terms of the structure (e.g., role preparation, scope of practice, and setting) and process (e.g., responsibilities, dedicated time for care coordination, and amount of care provided) of that service. Historically, care coordination roles have been held by a variety of provider types including nursing, social work, payor-based lay and nursing staff, health coaches, community coordinators, and county case workers (Bodenheimer, 2008; McAllister, et al., 2007; McDonald, Sundaram, & Bravata, 2007) . However, relatively little has been written on the core functions that should be embedded in the care-coordinator professional role and the core competencies, training, and methods for implementing and evaluating this service (McAllister et al., 2007; Wise et al., 2007) .
ADVANCED PRACTICE NURSING AND CARE COORDINATION: VALUE ADDED The effectiveness of nurse care coordination for varying levels of patient complexity depends on the educational preparation and scope of practice of the nurse and the ability of the care coordinator to develop a relationship with families over time. Evidence indicates that health care charges for typically high-cost patient groups are lower when advanced practice nurses (APNs) have the autonomy to act on their knowledge and clinical judgment, and that savings are proportional to nurse dose (i.e., time with patients and number of contacts; Brooten & Youngblut, 2006) . Compared with a nurse prepared at the associate or baccalaureate level, the APN who is prepared at the graduate level has increased depth and breadth of knowledge, higher complexity of skills and interventions, and increased role autonomy.
Brooten, Youngblut, Deatrick, Naylor, & York (2003) identified five key factors that contribute to the APN's effectiveness: content expertise, interpersonal skills, knowledge of systems, the ability to implement change, and the ability to access resources. The match between the characteristics of the care coordinator and the roles, responsibilities, and core functions is essential to the success of care coordination as an intervention. Children who have multiple complex health needs, psychosocial risk factors, frequent service use, and/or multiple providers require high-complexity care coordination. This level of care coordination consists of proactive health management and requires advanced skills in assessment, management, and evaluation. The APN approach is a blending of counseling with clinical care, coordination of health services, and identification and referral to appropriate community resources in support of patients (Safriet, 2011) . This blending of skills is critical to coordination of the psychosocial and financial needs of families beyond the medical challenges of their child. This situation is particularly true for children with complex SHCN who need a more complex level of care coordination (Wise et al., 2007) .
Both low-and high-complexity care coordination are essential components of high-quality, family-centered care and have unique value in systems of care. Aims of both levels of care coordination include building care relationships among the family and the health care team, assessing family strengths and assets, and Although many primary care providers report that they are coordinating care in their practice through an approach that involves distributing tasks across personnel, evidence indicates that the effectiveness of such an approach to coordination is limited. supporting primary care and specialty co-management (Table 1) . The APN is ideally prepared for the role of highcomplexity care coordination for children with SHCN and has the scope of practice that best fits the needs of these children and their families. Brooten and Youngblut (2006) proposed a concept of ''nurse dose'' in terms of patient and nurse characteristics. Here, nurse dose refers to both the amount of care provided by the nurse and the depth and breadth of knowledge, synthesis of data, and intervention complexity (Brooten et al., 2003) . As nurse dose increases, the patient-provider ratio can increase as a result of the increased skills, knowledge, and scope of practice of the nurse.
The proposed Value Model of nurse dose to patient complexity ( Figure 1 ) represents two levels of nursing based on scope of practice and education level: advanced practice nursing and basic nursing. Advancement (through graduate nursing education), specialization (i.e., provision of care for a specific population of patients with complex, unpredictable, and/or intrusive health needs), and expansion (i.e., acquisition of new knowledge and skills and role autonomy) are three characteristics that distinguish advanced practice nursing from basic nursing (BryantLukosius, Dicenso, Browne, & Pinelli, 2004; Ruel & Motyka, 2009 ). Advanced practice nursing involves higher clinical skill level; specialization of care; depth, breadth, and expansion of knowledge; degree of data synthesis; advanced complexity of skills and interventions; expanded theoretical and researchbased interventions; and autonomous roles with expanded boundaries and scope of practice (Ruel & Motyka, 2009 ).
Inherent in advanced nursing practice is the function of change agent (Bryant-Lukosius et al., 2004) . This skill contributes to implementation strategies for incorporating care coordination into existing clinical settings. By shaping roles to address complex and dynamic health care system needs and demands for flexibility in service delivery, APNs can help reduce fragmentation of care roles (Bryant-Lukosius et al., 2004; Ruel & Motyka, 2009 ). Advanced practice nursing adds value to systems of care by decreasing cost, increasing quality, and improving access. According to Bryant-Lukosius and colleagues, ''The value-added component of APN roles involves a nursing orientation to practice characterized by coordinated, integrated, holistic, and patient-centered care designed to maximize health, quality of life, and functional capacity '' (2004, p. 524) .
At the state and federal levels, efforts have been made to quantify the cost of care coordination services, which are a required component of health care homes. Estimates of the cost of this service are complicated by the absence of a clear method for predicting the type of services that are within the scope of care coordination and how condition severity and comorbidities may influence the level of care coordination required to benefit patients, health systems, payors, and society in the long run. Many health care homes consider the cost of a care coordinator's salary as a significant factor in deciding how to implement care coordination services. A distributed model of care coordination enables multiple providers to participate in the activities of care coordination, but the risk of fragmenting care coordination is high when the health care needs of children are complex, multiple specialty providers provide services to the FIGURE 1. Zone of Value for matching nurse scope of practice with population health care needs.
www.jpedhc.orgsame patient, and the frequency of service use is high. Maximizing return on investment for health care costs will require data on which aspects of preventive care effect the greatest reductions in costs. The TeleFamilies project provides an opportunity explore the return on investment for APN care coordination.
MEASURING OUTCOMES OF APN CARE COORDINATION: THE TELEFAMILIES PROJECT
The role, process, and value of APN care coordination for children with complex SHCN can be viewed in the context of the TeleFamilies study. The TeleFamilies study (Figure 2 ) is a 4-year, three-armed randomized controlled trial. The aim of the TeleFamilies study is to evaluate the effectiveness of enhanced, interactive telehealth technology and APN care coordination for children with complex health care needs. Key outcome measures are health care service utilization (location and level of service), child and family outcomes (quality of life and functional status), and satisfaction with the quality and clinical usefulness of telehealth technology. The implementation of an APN care coordination role within an existing health care home practice provides an exemplar for other pediatric practices.
Setting: Health Care Home for Children With Complex SHCN The setting for this project is a large, urban, general pediatrics clinic affiliated with a freestanding, nonprofit children's hospital. Eight pediatricians and four nurse practitioners provide primary care to approximately 10,000 children during 25,000 outpatient visits a year. A subset of this population is enrolled in a clinicdeveloped Special Needs Program (SNP) that serves approximately 600 complex, chronically ill children within the practice. The SNP is certified in the state of Minnesota as a pediatric health care home (medical home), which is ''an approach to primary care in which primary care providers, families and patients work in partnership to improve health outcomes and quality of life for individuals with chronic health conditions and disabilities'' (Minnesota Department of Health, 2011). The health care home is unique in that is serves a population of children with particularly complex health care needs.
Preliminary findings from the TeleFamilies study suggest that the children in the SNP experience a significant functional deficit. According to analysis of baseline data from 94 families in the TeleFamilies study, one quarter of respondents reported that their child had five or more specialist visits in the past 12 months. Parents report that their child's condition affects their ability to do things that other children can do ''some'' (32%) or ''a great deal'' (57%) of the time. Functional status for these children is low; scores on the Functional Status II (Stein & Jessop, 1990 ) measure for this sample (M = 76.0, SD = 19.4) are significantly lower than mean scores for a sample of 276 well children (M = 96.1, SD = 8.2, P < .001), and significantly lower than mean scores for a sample of 266 children with ''significant chronic health FIGURE 2. Context of the TeleFamilies study and care coordination intervention. This figure is available in color online at www.jpedhc.org.
conditions'' (M = 86.8, SD = 15.7, P < .001) (Stein & Jessop, 1990) . At baseline, families in the TeleFamilies study reported a high degree of need for care coordination, with 74.2% reporting they could have used extra help coordinating their child's care in the past 12 months (Table 2) . Thirty-nine percent of the sample reported that their child uses a personal care assistant.
Usual Care (Non-Intervention Model) in the Special Needs Program
For families not enrolled in the TeleFamilies project, care coordination in the SNP is provided by a licensed practical nurse who has developed relationships with the families in the program over several years. This care coordinator works 3 days a week completing initial assessments, updating care plan information, and carrying out orders as delegated within her scope of practice. Fifty percent of her time is dedicated office time to help parents coordinate provider visits, referrals, and services and update plans of care in the electronic health record (EHR). Telephone triage is provided for all families served by the general pediatrics clinic. One to two registered nurses (RNs) provide telephone triage during business hours and field an average of 1085 calls per month, primarily from parents. Communication between triage nurses and primary care providers during a triage episode is conducted primarily by EHR messaging. After-hours and weekend triage calls are routed to an off-site triage center that has read-only access to the EHR.
Implementation of the APN Care Coordinator Role
The APN care coordinator in the TeleFamilies project is a certified pediatric nurse practitioner (PNP) with specialized competencies in the area of chronic care management and family-centered care of families with children who have complex SHCN. To integrate a new APN into a well-established primary care clinic staff, key stakeholders needed to be identified and engaged. The team engaged the medical director of the SNP early in the project to ensure concurrence of mission and goals of care for children and families. Administrative staff within the hospital and clinic systems also were included in the early planning phases to incorporate existing system-level resources and negotiate the flow of resources from the study to the organization to support the project. Families on a family advisory panel were involved in the implementation stage.
A key objective of this project was to define the role and scope of practice for an APN care coordinator in the context of a health care home. This objective was accomplished by focusing the APN's time on care coordination activities and maintaining the existing structure of providers in the general pediatric clinic to handle clinic visits for routine and illness care of the patient population. No acute visits are scheduled with the APN care coordinator. Instead, she provides betweenvisit coordination and participates as a member of the team when families bring children for visits, checking in with them during the care episode and coordinating follow-up care needs identified during the face-to-face encounters.
The existing clinic triage process diverts calls from families who are not part of the Telefamilies APN caseload to the usual triage resources. Calls from families in the project go directly to the APN's desk or pager and bypass the clinic telephone system. The existing EHR supports the APN's ability to manage and contribute to the data generated in the processes of care. Unique EHR templates were developed for APN care coordination documentation. Existing plan of care templates are used to provide a patientcentered summary of the patient's diverse services. Evaluation of the intervention and process is enabled by documentation by families and the APN as part of the study.
Acceptance of the APN role was facilitated through the clear definition of the role of the APN in this setting with clinic staff and providers and reinforced as the project progressed through written updates and staff meeting presentations. Important to the continuing success of this project is the emphasis on a shared model of care. Role definition and clarity enables the team to www.jpedhc.org -/-2012understand the fit between the APN's skills and focus and facilitates enactment of a shared model of care coordination, rather than the division of tasks and responsibilities hierarchically. Scheduled care coordination visits with patients and families during clinic visits reinforce the strengths and focus of the APN's role in supporting the health care home team.
Description of APN Encounters in the First Year of the Intervention
An encounter is defined as the APN interacting with a parent, member of the health care system, or community service provider regarding one of the families randomly assigned to either arms of the intervention. Because recruitment was ongoing and families entered the intervention phase of the project on a rolling basis, the number of families in the APN's caseload steadily increased from three in the first month to 97 by the ninth month. Seventy-five percent of all of the encounters in the first 9 months were with a total of 21 families; the greatest number of encounters with a single family was 37, which occurred over a 4-month period. Encounters took place via telephone, Webcam, chart communication, fax, in the clinic, or in the hospital setting. Encounters ranged in duration from 1 minute to several hours, with most encounters lasting 1 to 5 minutes (50%) or 6 to 10 minutes (30%). In the majority of encounters, the APN interacted with the mother, and more than half of the encounters (53%) involved multiple parties, including the child, other caregivers, and/or clinic personnel. Chronic condition management was a primary goal of 22% of the encounters. Other reasons for the encounters included coordination of care across systems of care, education or support, acute illness management, prescriptions, and scheduling (many encounters had multiple goals; categories are not mutually exclusive). The TeleFamilies care coordination intervention includes the use of a Webcam for real-time, face-to-face collaboration between the APN and the family in the home on an as-needed basis. Families in the video intervention group receive a Netbook, Webcam, and Internet access to enable videoconferencing to the clinic APN from their home. The addition of videoconferencing to the traditional telephone-based communication with families has provided enhanced ability of the APN to clinically assess the child in situations in which visual cues are important, such as allergic reactions, troubleshooting equipment issues, and observing child behaviors and family interactions. In addition, interactive videoconferencing between the APN and the family facilitates the development of a relationship with the family through nonverbal communication. Children particularly enjoy seeing the APN on video and are able to participate in a conversation that might have been only between a parent and the APN if only a telephone were used.
In a time-motion study conducted in conjunction with the TeleFamilies study, Cady (2011) compared standard clinic RN telephone triage and APN care coordination work flow and processes related to services for this sample of children. A key difference in the activities and work flow was that RN triage was predominantly reactive and initiated by a change in a child's condition. Care coordination was predominately proactive and initiated by the nurse to support health and chronic condition management. Proactive care coordination activities required more time than reactive triage activities. Consistent with the Value Model of nurse dose to patient complexity (Figure 1 ), these findings illustrate the value of integrating both a shared model of care coordination and a proactive, relationship-based model of care coordination. Skilled triage nurses at the basic level of nursing practice can respond to populations with low-complexity care coordination needs, whereas a designated APN for high-complexity care coordination can provide higher levels of intervention complexity within a broader scope of practice.
Analysis of qualitative data from interviews with providers, parents, and nurses and reviews of documented care coordination encounters indicate increased parent satisfaction with a single contact for care coordination to decrease system navigation challenges. The shortened turnaround time for health forms and prescription updates have been identified as another source of satisfaction by both families and providers within the SNP. The opportunity costs saved with an independent APN coordinating care have allowed providers to focus on other hospital and clinic demands without interruption for consultation, orders, and direction. Anecdotal comments from parents suggest that working with the APN care coordinator has prevented visits to the clinic and emergency department.
Participating in school individual education plan meetings has allowed the APN to help community members involved with the child understand clinical implications of the patient's condition to optimize accommodations. The APN care coordinator for the TeleFamilies project identified medication issues as one of the clinical problems related to patient complexity and lack of timely communication between subspecialists and primary care providers, as she described in an interview:
[Subspecialists] may see the child and adjust a dose or stop a medication without updating the pharmacy order. They will stop one med and change the dose of another one without updating documentation or correspondence. .that isn't entered in our medical record, so when [the child] comes into clinic, [the primary care provider] might assume a child is on a medication when it's been stopped.
Continuity of care and the APN's ability to develop a relationship with families over time have provided families with a sense of trust and confidence in the health care home's ability to meet the needs of their children in a timely, family-centered manner. Documenting and discussing the APN's perceptions and reflections on the process of care coordination in the TeleFamilies study has provided unique insights into the value of developing relationships with families over time in the care coordinator role. The TeleFamilies APN has an orientation to practice characterized by a family-centered, strengths-based approach. In the following example, the APN describes the importance of recognizing the layers of meaning behind a parent's request when assessing care coordination needs:
Sometimes a parent will call about a [clinical] concern that is upsetting, but the conversation switches to the fact that it's hard to be a parent of a special needs child. Without a relationship with the family, [I might] have responded to the [clinical] issue they were calling about, when what they were really calling about was the fact that they hit the wall about having to deal with the same issue over and over, and that forever hope that there's going to be a treatment or a medication that's going to fix it and make it go away. Hitting the wall means, ''I just can't do this one more time.'' It's the realization that what you're dealing with is what you have to deal with. And you don't want to. In that kind of situation, I switch my focus. This is probably going to be an ongoing challenge that's not going away. It's not about a cure. It's about managing things over time. Sometimes when a parent calls to ask for a thing-a test, a procedure, a medicine, an appointment-I need to be able to redirect that conversation to, ''This isn't really about a medicine or a test or a visit.how can I help you where you are, rather than tell you I can't give you what you want because it's not possible?'' .it's helping families reflect on what they bring to the table and addressing that, rather than ''What can I do.'' IMPLICATIONS FOR POLICY, RESEARCH, AND PRACTICE Health care reform is leading to important changes in health care delivery and reimbursement systems. A shift is occurring from fragmented, multiple provider care to integrated care across multiple care settings. The reimbursement model for this integrated care is also transitioning from a fee-for-service payment strategy to ''total care'' and bundling strategies for payments. The prior structure rewarded providers for performing procedures and failed to reimburse for coordination of care to prevent gaps in care, duplication of services, and redundancy of care by various subspecialists for the same patient. The ACA calls for providers to practice in accountable care organizations that will reimburse based on outcomes rather than procedures and visits (Office of the Legislative Council, 2010). Care coordination has been identified as a key solution to successfully achieve this new care model. The enhanced value of an APN care coordinator is the ability to understand the cross-setting, cross-discipline clinical risks and implement strategies to meet families' unique needs and potentially affect clinical outcomes.
The TeleFamilies APN care coordinator position is fully funded by a research grant (R01NR010883). Although such funding enables the systematic study of the effectiveness of this role, care coordinators ultimately need to be supported by a combination of reimbursement and a cost structure embedded into the clinic infrastructure. In practice, care coordination activities must be documented and tracked so that the role of the care coordinator is evident in the EHR. Analysis of cost data from this study will allow a calculation of the cost-benefit of this model of care coordination compared with usual care. It also will provide evidence for the cost-benefit of adding clinic-to-home videoconferencing by the care coordinator, because families are randomly assigned to one of three groups (Figure 2 ). Studies such as this may provide the justification for reforming the reimbursement system to pay for models of care coordination that maximize the fit between the complexity of service needs of children with SHCN and the APN role and scope of practice.
APNs are accustomed to providing direct care in a clinical setting. Although coordination of an individual patient's care within a single setting is a core role of primary and specialty practice PNPs, the coordination across settings is a broader application of those core role functions. Expanding beyond a unique patient group to coordinate for complex children across multiple settings and multiple subspecialties is a natural role application for APN skill sets. It also is a departure from revenue-generating roles to efficiencies of care for the patient population served. Additional research in the cost-effectiveness of the APN contribution to care management compared with other clinical staff will be key to sustainability of this role compared with less costly but less skilled alternatives.
Care coordination for children with complex health conditions is challenging and requires the infrastructure of a health care home where care coordination as a process is clearly articulated for families and the health care team. Having a dedicated APN care coordinator who is able to address highcomplexity care needs and work with families of children with SHCN over time has the potential of decreasing fragmentation of care and improving the efficiency of care delivered by the team. Analysis of data from the TeleFamilies study will enable our team to test the hypothesis that this model of care will result in improved outcomes for children and families.
Having a dedicated APN care coordinator.has the potential of decreasing fragmentation of care and improving the efficiency of care delivered by the team.
